Do immigrants have a higher demand for large denominated banknotes than natives? This study examines whether cash orders for CHF 1000 notes, a banknote not used for daily transactions, is concentrated in Swiss cities with a high foreign-to-native ratio. Controlling for a range of socio-economic indicators across 250 Swiss cities, European immigrants in Switzerland are found to hoard less CHF 1000 banknotes than natives. A 1% percent increase in the immigrant-to-native ratio leads to a reduction in currency orders by CHF 4000. This negative correlation between immigrant-to-native ratio and currency orders for CHF 1000 notes holds irrespective of the European immigrants' country of origin. Hoarding of large denominated banknotes by natives is attributed tax avoidance.
Introduction
An unresolved puzzle in money demand studies is what drives the demand for large denominated banknotes? While it is frequently acknowledged that large banknotes are used for storage purposes, the motives for hoarding are disputed. Rogoff (1998) links the demand for EUR 500 notes to Europe's shadow economy. Porter and Judsen (1996) estimate that two-thirds of the USD 100 notes are held outside the United States. Boeschoten and Fase (1992) with the use of survey data show that the hoarding of large Dutch banknotes is motivated by tax evasion. In this study, I examine an alternative channel that considers the hoarding preferences of immigrants. More specifically, I ask whether European immigrants residing in Switzerland have a higher or lower demand for large banknotes than Swiss citizens?
This study examines whether cash orders for CHF 1000 notes is concentrated in Swiss cities with a high foreign-to-native ratio. The Swiss case of matching immigrant preferences to large banknotes is of particular interest. hold large sums of cash. Here, traditional motives for precautionary money demand linked to Switzerland's country-specific factors of high income, low inflation, low tax regime, and low crime serve as explanations.
1 Historically, the CHF/EUR exchange has hoovered around 1.5, yielding 666 euros.
The EUR 500 note is the second largest banknote in nominal value.
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The empirical analysis makes three contributions, each touching the domains of immigration and monetary policy. First, this country study is the first to estimate a currency demand specification at the city level. Previous studies on regional money demand used only bank deposits. 2 I overcome this deficit through the use of currency orders at the bank-branch level.
A second contribution of the paper is the direct link between monetary policy and immigration. This is of interest, especially for central banks, as domestic aggregate demand through openness and price developments might be closely related to the development of currency used for domestic transactions. Previous studies have focused on the relationship between prices and immigration with conflicting results. Micro studies by Lach (2007 ), Cortes (2008 ), and Fratinni (2008 show that immigration's impact on consumer prices is not uniform across goods and countries. 3 A contentious issue in 2 Recent micro studies include Bover and Watson (2007 ), Fischer (2007 ), Fujiki (2002 .
See also the earlier studeis by Fujiki and Mulligan (1996) , Mulligan (1997) , and Mulligan and Sala-i-Martin (1992) . In a related study to this one, Jankowski et al. (2007) Peri (2005, 2006) and Saiz (2007) for evidence of an immigration effect on house prices.
3 these studies is the separation between demand and supply effects. This identification issue in the case of currency orders is simplified, because it is strictly demand oriented.
A third contribution is methodology. An indirect method is presented to capture currency held for hoarding purposes, separating it from other motives of holding cash. Rather than using an identification strategy to determine the amount of banknotes held beyond the domestic borders, the foreignto-native ratio is used in this study to determine the currency demand of immigrants residing within the domestic borders. This new identification strategy internalizes the debate on the foreign demand for banknotes.
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The empirical results show that the impact of immigration on the demand for large banknotes is heavily dependent on estimation assumptions. I show that the hoarding of large banknotes among European immigrants living in Switzerland is less prevalent than among natives when instrumenting for missing variables. A 1% percent increase in the immigrant-to-native ratio leads to a reduction by CHF 4000.
4 Unlike the USD 100 note, indicative evidence (i.e., international shipments or surveys, see Maradan 2007) suggests that the CHF 1000 note is held largely within the national borders.
The paper is organized as follows. Section 2 reviews several motives that links immigrants to cash holdings. Section 3 presents the empirical framework together with the data. Section 4 presents the main results with robustness checks. Section 5 offers conclusions.
Why Should Immigrants Hoard more than Natives?
Four channels linking hoarding to immigrants at the city level are reviewed in this section. It is argued only the channels of precautionary money demand and tax avoidance are germane for the Swiss case. Both channels conjecture that immigrants should hold less large denominated banknotes.
I begin with the traditional arguments of precautionary money demand.
In the microfoundations literature developed by Whalen (1966) , Miller and Orr (1966), and Frenkel and Jovanovic (1988) , the real quantity of money balances demanded for transactions and precautionary purposes is a function of real income, the variance of real income, the rate of interest on an alternative asset, and a set of demographic variables. Aside from income differences between regions, the fact that immigration masks important socio-demographic traits such as age and education is another way how the immigrant-to-native ratio enters the empirical specification. Tin (2008) 
Econometric Specification and Data
This section first presents the empirical model together with the instrumentation strategy. Empirical estimates from the first-stage regression are shown.
In a second subsection, the data are discussed.
Empirical Specification
The econometric model estimates the demand effect of immigrants to natives of a Swiss city on currency orders in the same city. Currency orders are 
where I ct and N ct are the number of immigrants and natives in city, c, in quarter t, µ s are time and city effects, X ct are additional city specific factors (i.e., the unemployment rate as a proxy for economic activity), and u jct is a shock to currency orders in quarter t. Total population in city, c, for quarter,
The variable of interest in equation (1) The predicted number of immigrants from country i in quarter t isλ ci I it . By summing over i, a measure of the predicted total immigrant inflow into city c at time t is obtained that is free of local shocks. A final step normalizes the instrument by the number of natives in the city two years before at t − 8: Column 3 shows the restricted first-stage regression of column 2 with time effects. The last specification in column 4, which is used in the analysis in section 4, includes log(population) and the unemployed-to-population ratio in the specification of column (3).
The Data
The 
Empirical Results
This section presents the empirical results. In a first subsection, the main result for large banknotes is documented: the correlation between currency orders and the immigrant-to-native ratio is negative. In a second subsection, I control for income effects by excluding geographical areas where poorer natives reside (i.e., mountainous and rural areas). These results show that the hoarding effect is linked to wealthier natives. Next, I examine whether the disproportionate effect between immigrants and natives for large banknotes holds for other banknote denominations. A significant negative result across all banknote denominations is consistent with the view that the immigrant-to-native ratio is capturing demographic traits linked to immigrants (i.e., income or age). The IV regressions in Table   5 are based on specifications (4) and (8) Table 1 ) and the Portuguese the lowest (6% in 2007). The IV regressions in Table 6 again show only the estimates of the immigrant-to-native ratio for the full specification of equation (1). The instruments have been adjusted so that only the fixed immigrant share at the city level in 2005 is multiplied by the aggregate of the respective immigrant group. The IV regressions show that the coefficients are negative except for Serbian immigrants in the demand specification for CHF 1000 notes. The negative and significant results for the more educated immigrants (i.e., Germans and Italians) however is not consistent with evidence from micro studies that find education to be positively correlated with money.
The Main Results

Controlling for City and Regional Characteristics
As robustness checks, I control for income and non linear effects based on sample splits for city and geographic characteristics. The evidence reveals that these factors are non neutral, however the main result that natives hoard more than immigrants holds. Table 7 presents coefficient estimates for I/N in regressions with CHF 200 and CHF 1000 banknotes that control for city characteristics. Panel A divides the sample based on a city population below or above 10000 residents.
The results show stronger evidence of hoarding on the part of natives for CHF 200 notes in smaller cities. The opposite result holds for the largest banknote.
The immigrant-to-native ratio is negative and significant at the 10% level for large cities. This hoarding result is consistent with the fact that incomes are higher in larger cities.
Next in panel B, the sample is split around the unemployment-to-population ratio of 0.01 (i.e., the sample average). For both banknotes, the hoarding effect is strongest in cities with a higher unemployment rate. In the sample of cities with low unemployment, the demand for large denominated banknotes between natives and immigrants is indistinguishable.
The role of special tax reductions is examined in panel C of table 7.
The sample is divided between cities that are exempt from speacial taxes because of their weak financial position. The coefficient estimates for I/N show that cities not benefitting from the tax reduction, hoarding prevails.
The coefficient estimates are close to the full sample estimates recorded in table 4, but their level of significance is higher. The insignificant estimates for the sample of cities enjoying tax benefits however must be interpreted with care. The sample size is small and the F-test values from the first-stage regressions are low. Table 8 
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The result for the rural areas has to be interpreted with caution because of the low F-test values from the first-stage regressions.
Panel C divides the sample based on elevation. Only for the low lands is a negative and significant result for I/N obtained. The estimates for the immigrant-to-native ratio are insignificant for cities in the mountain areas.
The insignificance result can be explained by the fact that the incomes of cities in the mountain areas lie well below the national averages. This is consistent with the view that poorer residents are not influenced by wealth taxes.
Conclusions
This paper presents new evidence on the impact of European immigration on money demand in Switzerland. Despite a diverse literature studying demographic effects on money demand, this is the first study to examine the impact of immigration on banknote circulation. Immigrants in Switzerland are younger and less wealthier than natives. I use the immigrant population as a control group to examine the role of hoarding for large banknotes.
The empirical results show that immigrant cities have a lower demand for the largest Swiss banknotes. Controlling for population size, a one percent 22 increase in the native-to-population ratio reduced the demand for the CHF 1000 note by CHF 4000. The effect for the CHF 200 note is found to be similar, while for most of the smaller denominated notes no immigrant effect was found. These pronounced effects are too large to be explained by simple demographic traits. Rather I interpret these the negative immigrant effect to be evidence of hoarding linked to tax avoidance on the part of natives.
This hoarding behavior is strongest in the wealthier regions of Switzerland.
23 Only the estimates of the immigrant-to-native ratio from an IV regression with fixed effects at the city time level (that includes ln population, unemployment/ population, and time effects) are shown. F-Test(10, Observations-cities-10) is from the first stage regression that includes the instrument (see equation 2). Sample is from 2006:Q1 to 2007:Q4. *,**, *** denotes significance at the 10%, 5%, and 1% level. Standard errors are in brackets.
